Transportation as a major barrier to obtaining health care is well documented in literature. It is a major contributing factor to health disparities in urban and rural areas in the United States. A lack of transportation to and from a doctor's office or other ancillary health care services worsened the medical conditions of individuals over time. The cost to society by inefficient use and distribution of health resources to promote the general wellbeing of communities is enormous. New technologies in the automobile industry have the potential to eliminate transportation as a barrier to receiving health care services regardless of a person's socioeconomic status. Automotive technologies including autonomous, driverless and semiautonomous vehicles have the potential to improve how patients get to the doctor to receive health care services more efficiently and timely. However, government, especially public health, must play a critical role at this stage of these new technologies by being at the table to provide guidance on how the new technologies should benefit population and community health.
Introduction
The U.S. Department of Health & Human Services defines a health disparity as a particular type of health difference that is closely linked with social, economic, and/or environmental disadvantage. Health disparities adversely affect groups of people who have systematically experienced greater threats to health based on their racial or ethnic group; religion; socioeconomic status; gender; age; mental health; cognitive, sensory, or physical disability; sexual orientation or gender identity; geographic location; or other characteristics historically linked to discrimination or exclusion [1] .
Health disparities significantly affect urban dwellers, minority communities, and the poor, who have little access to transportation services. A lack of access to health care services contributes disproportionately to poor health outcomes for urban and rural dwellers, and transportation is a major barrier for members of these communities in accessing health services. Health disparities claim approximately 83,000 lives annually [2] . Everyone pays for the cost of health disparities either directly or indirectly, including businesses and governments [3] .
Transportation as a Major Factor
Nearly a third of the U.S. population lacks reliable and regular means of transportation [4] . Transportation has long been known as a major factor contributing to health disparities, especially in urban areas, where many of our country's poor and minorities live. Transportation barriers contribute to missed health care appointments, rescheduling of doctor visits, deferred or postponed prescription drug use, and-more important-delayed care [5] . Such delays in accessing health care services often result in slowly worsening chronic diseases that, without warning, may suddenly require acute medical care, leading to a disproportionate use of hospital Emergency Departments by poor and minority populations. The lack of affordable transportation options is often cited as a contributing factor in the exacerbation of health [6] .
Transportation Barriers
Getting to doctors' offices and other ancillary health services providers has been a major barrier to people receiving adequate and appropriate medical services, particularly in urban settings. City buses and subway systems are not the best means of transportation for patients to travel from their homes to the physician's office and back. For example, in some cities the buses are not reliable, as they often do not run according to schedule. This results in long waiting periods and makes it difficult to plan a trip. Also, in some cities, travel time to and from the doctor's office by bus takes over one hour.
These public transportation systems most often require a transfer from one bus or subway to another, sometimes two or three times before people reach their destination.
Transfers add to travel time and increase the likelihood of missing a connection. In blighted urban areas, people waiting for transportation at bus stops become targets for violence, theft, and sexual harassment or assault. Furthermore, when buses run late, they cause patients to be late to the doctor's office. These patients may not be seen by the doctor, and have to reschedule their appointments. Medical conditions, especially preventable diseases, thus do not get taken care of, leading to worsening conditions that eventually end up being tended to in the emergency room, costing the individual and society more to treat.
Traveling with children and the elderly can be particularly difficult. Young children and older adults generally move more slowly than the average able-bodied person, so anyone accompanying them must allow extra travel time. Handling one or more children on public transportation can be a hassle for any parent, as they require constant attention. And maneuvering a stroller onto a bus or through a subway turnstile is basically impossible. Most buses and subways are also not equipped to accommodate wheelchairs, so elderly people whose mobility is limited by physical disabilities are also limited access to these forms of public transportation.
According to published studies [7] , a large number of urban and rural grandmothers age 60 and older are raising their grandchildren due to their children's economic hardships. In the African American community, grandmothers are themselves more likely to be on welfare, have no car, no driver's license or a suspended license, and no driver's insurance, increasing their risk of health problems due to a lack of access to health care [7] . Given the problems described above involving traveling with children and the elderly, one can imagine how difficult it must be for these women to attempt to use public transportation to take their grandchildren to doctors' appointments.
Because of the various issues previously detailed regarding public transportation, urban dwellers often rely on their own vehicles (which most often are not reliable) or on friends or relatives to take them to the doctor and back. However, when friends or relatives take a patient to the doctor, it is often not guaranteed that he or she will be picked up after the appointment and returned home. After all, friends and family members have their own lives to live. In addition, when one or two people have the only reliable vehicle available among a large group of families, it becomes a burden to be constantly asked to drive others to appointments.
Some state and local governments and health insurance companies have tried to eliminate transportation barriers by offering vouchers for taxis and buses or by paying for other travel alternatives (nonprofit vans, etc.) to provide transportation directly to patients. These efforts do not appear to have been entirely successful and have met with some obstacles. For example, some taxi drivers have refused to pick up patients in certain neighborhoods because of a perceived or actual threat of violence. Taxi drivers in some neighborhoods have been attacked in robbery or attempted robbery situations.
Insurance companies, especially Medicaid HMOs, have contracted with taxi companies to transport patients to health service providers and back home. However, access to health care services will continue to be a problem if the threat of violence against taxi drivers makes them feel unsafe picking up patients in certain neighborhoods.
New Transportation Technologies

Door-to-Door, On-Demand Service: Uber and Lyft
New technologies, especially Uber and Lyft, have the potential to revolutionize the way we move about. The door-to-door, on-demand service is ideal for poor people and minorities needing medical care who do not have any other means of transportation. It is also very convenient for Uber and Lyft drivers to pick up patients from their homes or apartments at a specified time to attend a scheduled appointment with a health care provider, and to pick them up after the appointment and take them home.
Autonomous Vehicles (AVs): The Benefits of Driverless Cars
Autonomous vehicles (AVs) are gaining the attention of automobile manufacturers such as Ford and General Motors. In fact, General Motors is in the process of transforming itself into a "mobility company". Individuals with disabilities would benefit tremendously from this new technology, regardless of the severity of their disability.
Special vehicles can be designed specifically to move people with wheelchairs and mental health disorders. Vehicles can be created to interact with people with mental health disorders, for example, on route to a doctor's or provider's office and relay critical information to the office prior to the patient's arrival.
Senior citizens, a growing portion of the U.S. population, are living longer and driving late into their eighties, placing themselves and others at high risk of involvement in accidents that result in significant injury or death. Seniors have vision and hearing issues that come with aging; autonomous vehicles could compensate for such problems while providing mobility and independence. The growing number of Americans over 65 with medical problems will no longer need to obtain a driver's license. These new technologies will be able to move them safely and quickly to and from any place they wish to visit.
Other automobile companies are rethinking transportation possibilities. For example, Google's driverless car will be a reality in the future. Apple, Inc. is also rumored to be investing in this technology. Driverless cars would significantly reduce dangerous situations. For example, tickets for DUIs (Driving Under the Influence) would be obsolete, as alcoholics and drug users would be transported home safely with rented mobile (driverless) cars or driven to the nearest hospital if there is a probability the passenger will suffer a life-threatening event such as "alcohol withdrawal". Road rage and other stressful situations that arise during driving would also be significantly reduced as machine-to-machine (M2M) advances improve how vehicles communicate with each other and algorithms are developed to efficiently move vehicles to reduce road congestion and accidents.
Reduction of Automobile Accidents
Another public health benefit will be the reduction of automobile accidents and their accompanying loss of life. Every year in the U.S. about 33,804 people (10.7 per 100,000) die in automobile accidents [8] and thousands of others suffer varying degrees of disability. According to the Altarum Institute [9] over 90% of the almost 2 million motor vehicle injuries are caused by human error. Machine-to-machine (M2M) communications have the potential to eliminate automobile accidents and thus bring these numbers to almost zero. Pedestrian deaths and injuries caused by automobiles should also be eliminated as a result of advances in automobile technology. However, government needs to lead in setting the agenda and guidelines to protect human lives, because pub-lic health is a government function. The Obama administration recently requested $4 billion from Congress to help the automotive industry in building these autonomous, driverless or self-driving cars [10] . This huge investment on behalf of taxpayers must be accompanied by embedding the needs of public health and public safety in the development of these new technologies.
Parking Alternatives
Parking in urban areas is a huge waste of land use in U.S. cities. According to the Altarum Institute, in some cities parking takes up a whopping one-third of all land areas, usually occupying prime locations. Autonomous cars are more likely in the future to be used by more than one person. In effect, they would be used more frequently and be on the route transporting people rather than being parked at one location. Therefore, some space that is now used for parking lots can be used to build affordable housing for low-income families. Or, the space can be used to build factories or businesses that can hire urban dwellers, thus reducing the high rates of unemployment, which is a known cause of health disparities because the unemployed are not covered by health insurance and don't have money for daily amenities. The lack of these amenities exacerbates the decline in their health status.
Other Benefits of the New Transportation Technologies
The new transportation technologies provide an opportunity for public health leadership be input into the design of these vehicles to help eliminate health disparities. Governments, especially the federal government, can play an important role in developing policies that protect patients and transportation companies as well. These technologies also offer and expand opportunities for companies like Uber, Lyft, and General Motors to contribute to the wellbeing of communities as well as generating revenues to sustain their businesses. Another collateral benefit is employment. Poor people can get to job interviews as well as their workplace with the use of these vehicles instead of relying on currently available public transportation (which is inadequate in many areas).
Speeding will be a thing of the past, as these autonomous vehicles will be fitted with sensors that can detect the speed limits on highways and in residential areas and adjust the speed of the vehicles accordingly. According to the National Highway Traffic and Safety Administration, 4175 pedestrians died in 2013 in the United States, a growing trend in this segment of road users [11] . The technology already exists to detect objects, including people (especially children) that may be behind a car or vehicle when it is backing up. Fatalities such as that of Alayjah Miller, whose mother didn't see her and accidentally backed over her, would be eliminated, as these vehicles can automatically stop when sensors detect an object in the vehicle's [12] . According to the Insurance Institute for Highway Safety, NHTSA has already promulgated rules requiring all new passenger vehicles to have rear cameras to prevent the estimated 267 people killed and approximately 15,000 individuals injured because of back-overs [13] . Autonomous cars with M2M technology should cut these deaths to zero. These vehicles can also be syn-ced with traffic lights, making running through red lights another thing of the past.
Road rage would also disappear, as these machines will operate on algorithms rather than on emotions, as human beings do. According to Google, the accidents involving its driverless cars with other vehicles driven by human beings are the result of human error on the part of human drivers rather than the Google cars. With these new technologies, crashes involving driving the wrong way on highways or on one-way streets mostly in urban areas will potentially be eliminated altogether in the near future. Electric cars and driverless cars can go almost anywhere in an urban setting. Dangerous places become less important because no human drivers would be involved.
There would be no bias and/or stigma exhibited by driverless cars when picking up patients. Tesla's innovative electric cars would be ideal to move in and out of dangerous neighborhoods without the need to refuel. In addition, the cars will lead to significant smog reductions in inner cities, with a resulting impact (yet to be estimated) on diseases like asthma. This is a win for public health as well as a win for the environment.
Conclusions
The advent of these new technologies is a sign that we should start thinking about public transportation as an historical artifact, especially in urban settings. I cannot predict how long it will be before buses, for example, will disappear, replaced by some other alternatives, but this is inevitable in the not-too-distant future. General Motors has invested $500 million in Lyft to develop a system of driverless [14] . GM leadership has shown a forward-thinking attitude regarding the future of transportation when it comes to the profitability and viability of the company, but has not necessarily considered how autonomous vehicles will alter as well as benefit the public health sector.
I can foresee people in the future renting cars or vehicles as their choice to move from one location to another. GM's concept has the potential to eliminate the differences in mobility between affluent communities and poor ones. Someone can "uber" a Ford Focus, a Lincoln, or a Cadillac depending on his or her taste and ability to pay. As I have discussed in this article, currently existing human-operated car services such as Uber and Lyft as well as the driverless cars that are under development can both improve access to healthcare in the United States. Transportation barriers that formerly hindered the poor and minorities from getting to doctors' appointments-even something as simple as a subway station directional sign that cannot be deciphered by a nonEnglish speaking immigrant-will no longer be a problem.
The use of on-demand transportation and door-to-door services would reduce physical activity for people in urban areas whose only means of exercise is catching a bus or using the subway. Educational programs are needed to illustrate other exercise options for this population. Numerous legal hurdles must also be overcome before autonomous vehicular use is widespread. For example, the issue of liability for these vehicles is major [15] . However, I am confident that such difficulties will be resolved, and I believe that the advantages to public health far outweigh any disadvantages that these new means of transportation present.
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